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Comparative Thermodynamic and Economic Analysis of Three Different
Configurations Based on Heat Transformer for Enhanced Power Generation from Low-
Temperature Geothermal Resources
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Abstract

The increasing demand for energy and the need to reduce environmental pollution have highlighted the significance of utilizing low-
temperature geothermal resources as a sustainable and renewable option. In this study, a hybrid system comprising an absorption
heat transformer and an organic Rankine cycle is introduced to optimize the use of these resources for power generation. Three
different configurations of the system have been designed and evaluated to identify the most efficient structure. The results of
energy, exergy, and economic analyses indicate that the third configuration, with a lifecycle cost of $14.37 million, is capable of
generating 2.5 MW of electrical power, achieving energy and exergy efficiencies of 8.83% and 51.2%, respectively. Moreover,
thermodynamic and economic assessments reveal that the temperatures of key components, such as the evaporator, generator, and
turbine, significantly impact system performance, and their optimization can enhance efficiency and reduce costs. The findings of
this study demonstrate that the proposed hybrid system is an eftective solution for harnessing low-temperature geothermal resources
and generating sustainable electricity, contributing to the advancement of renewable energy development.

Keywords: Low-temperature geothermal energy, Absorption heat transformer, Organic Rankine cycle, Thermodynamic
assessment, Economic evaluation.
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